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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize a current 
flowing in an electromagnetic coil in a perpendicular 
vibration system. 

SOLUTION: In a method of drivingly controlling an 
elliptical vibration parts feeder, a phase difference is 
detected between a first voltage applied to one coil of 
first and second electromagnets and a vibrational 
displacement of a bowl 10 in the direction that one 
electromagnet of the bowl 10 is excited, and the 
frequency of the first voltage is increased or decreased 
so that the phase difference becomes 180° in order to 
perform a resonant oscillation in the direction. The 
second voltage applied to the other coil of the first and 
second electromagnets 22 and 23 has a specified phase 
difference from the first voltage applied to the coil of 
one electromagnet When the second voltage exceeds a 
specified value so that an amplitude of the second 
voltage applied to the other coil in a corresponding 
direction can obtain a specified value, spring constants 

of a first spring 5 or second springs 15a to 15d are adjusted so that a resonance frequency m 
vertical direction may near that in horizontal direction. 
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CLAIMS 



C a m l] The 1st voltage which is equipped with the following and impressed to one cod of the above 1st 
and The 2nd electromagnet, Phase contrast with a variation rate is detected, vibration of the 
^re^n^^^dhection which one [ this 1 electromagnet of the aforementioned ball ^excites ^ 
STfrSSTof the lst volta S e im P ressed to the aforementioned coil so that this phase contrast may 
becomeTs^ ^greesls made to fluctuate, and it is made to carry out resonance vibration in this direction^ 
Th ?nd vol tS impressed to the above 1st and the coil of another side of the 2nd electromagnet In he 
drive control method of the ellipse osciUating parts feeder which gave the phase contrast of a 
nredetormTned value with the 1st voltage impressed to the coil of aforementioned one electromagnet In 
orderS the amplitude of the corresponding direction by the 2nd voltage impressed to the coil of 
S^mwtio^d another side may acqufre a predetermined value The drive control method of the eUipse 
oscillating Mparts feeder characterized by adjusting the spring constant of the 1st spring of the above, or 
Z 2nd spring of the above so that the resonance frequency in the aforementioned perpendicular 
Erection a^L resonance frequency in the aforementioned horizontal direction may approach when 
this 2nd voltage exceeds a predetermined value. The 1st spring which supports a ball horizontally 
X^E^TnSe 2nd spring which supports the aforementioned hall ^^^j 
perpendicularly The lst electromagnet which excites the aforementioned ball horizontally lne 2nd 
pWtrnmaenet which excites the aforementioned ball perpendicularly 

spring of the above, and ] -■ the drive control method of the ellipse oscillating parts 
feedT Lading to claim 1 which 2 springs are flat spring and is characterized by adjusting the 
SoreLXnefspring constant by changing the number of sheets and/or thickness of this flat ^spring 
[Claim 3] The drive control metbod of the ellipse oscillating parts feeder according to claim l o 
chara'torized by carrying out a drive start on the frequency which memorized the frequency of the 1st 
voltaee of the above under drive, and was this memorized at the time ot a re-drive^ 

[Claim 4 The frequency of the 1st voltage of the above under aforementioned aforementioned drive by 
whfcTstorlge ifcarried'out is the drive control method of an ellipse oscillating parts feeder given in any 
of the claim! 1-3 characterized by making it written and changed for every d«ve Aey are_ 
[Claim 5] detection of the aforementioned phase contrast - positive [ from negative / ol the 
aforementioned voltage ] - or the zero cross point negative from positive -■ setting - tbe aforementioned 
vibration^ the drive control method of an ellipse oscillating parts feeder given in any of the claims 1-4 the 
variation rate was made to perform by positive or negative . 
[QaS 6] T Te force by the 1st voltage which is equipped with the following and impressed to one side of 
he above 1st and the 2nd shaker, Phase contrast with a variation rate is detected, vibration of the 
aforementioned good dynamic body of the direction which one [ this ] shaker of the aforementioned shaker 
SrratKL force by the 2nd voltage which make fluctuate the frequency of the 1st voltage 
mTpresse i t aforementioned one shaker, and it is made to make carry out resonance vibration m this 
dTrSn so that this phase contrast may become 90 degrees and is -P-ssed to ^'^^ 
above lst and the 2nd shaker -- with a variation rate vibration by the force by the 1st voltage ot the above 
Xation of he corresponding direction according [ on the drive control method of tbe ellipse ^scillat ng 
oaris feeder which gave the phase contrast of a predetermined value between variation rates, and ] to the 
2nd vokage of the Ibove, in order that the amplitude of a variation rate may acquire a predetermined 
value WbS this 2nd vol age exceeds a predetermined value, the spring constant of the 1st spring of the 
above or the 2nd spring of the above The drive control method of the ellipse oscillating parts feeder 
characterized by makin| it adjust so that predetermined may be out of range as for the resonance 
frequency in the aforementioned perpendicular direction, and the resonance frequency in the 
afoSntioned horizontal direction and they may approach. The 1st spring which supports a movable 
obj ^Stolly possible [ vibration ] The 2nd spring which supports the aforementioned good dynamic 



Li r i l ov^fcmilflrlvThp 1st shaker which excites the^Rmentioned good dynamic 

? °dv ■«* dyZmic body perpendicularly 

Sim ^ the [ ^ 1st spring tftL above, and ] - the drive control method of the eUxpse oscillatmg parts 
IClaim 7J the L uie ist spring . flat spring a nd is characterized by adjusting the 

LClaim 81 vibration o tine . a ™ v _ d CO ntrol method of the ellipse oscillating parts feeder 

^^"^^^^^^^S^s resonance frequency by carrying out negative 
ffi^tt?S means to tie voltage supply circuit wMch impresses this voltage 

^^^^^S^^^SL given in any of the claims *8 
char^terizeS by frying out a drive start on the frequency which memorized the frequency of the 1st 

\CUim AT detection of the aforementioned phase contrast - positive [ from negative / of the 
aforementioned Tvohage ] - or the zero cross point negative from positive - setting - the aforementioned 
vtairX drte control method of an ellipse oscillating parts feeder given in any of the claims 6 10 
the variation rate was made to perform by positive or negative 



[Translation done.] 



* NOTICES * 
Japan Patent Office is not reSflSnsible for any 

damages caused by the use of this translation. ,^«i„„i 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] this invention relates to the drive control method of an 
ellipse oscillating parts feeder. 

[Description of the Prior Art] Although the ellipse oscillating parts feeder equipped with the 1st spring 
whTch supports a ball horizontally possible [ vibration ], the 2nd spring which supports & 
rforementio'ned ball possible [ vibration ] perpendicularly, the 1st electron* agn et which excitoj the 
aforementioned ball horizontally, and the 2nd electromagnet which excites the aforementioned ball 
nerpendfcXly is well-known Although it is generally the same as the 1st direction for example 
r 0 rCnil re Jnance frequency, or the drive current of almost equal frequency is supplied to the 1st 
^^^Thereby, a ball is the frequency fO of the resonance state or the state near this horizontally^ 
It vtoatef Moreover although it vibrates with phase contrast which resonance frequency ^ usually 
perpendrcularly made higher several%, and the phase contrast of the force and a variation rate therefore 
vibrates by 90 degree delay clearly on oscillating engineering horizontally, and is perpendicularly 
d Afferent from this and these phase contrast performs ellipse vibration Since it has made this phase 
contrast clear that the parts m on the truck within optimum conditions, i.e., a ball, can be theoretically 
^^mSL bearer rate at 60 degrees therefore, perpendicularly, it vibrates by the phase 

[OOoll'wlenTappropriate ] it is alike, and vibration system is driven by resonance frequency on 
StS^ngiSuS so that clearly, resonance frequency is changed by a slight change of a power 
supply or^ight change of the load of the parts in a ball It becomes that from which such phase contrast 
difered in 6a degrees after all since phase contrast was not changed so much in P er P e - d f lcular ^ 
contrast changes a lot by such change even if it is resonating horizontally by the ^ ™f itl0 \^* a * 
not stored parts by this and the phase contrast of the force and a variation rate is 90 degrees, and it is 
therefore driving by forced oscillation, but ** was also set horizontally and it changed sharply. Thereby 
^optimal frequency condition to a ball is no longer obtained. Even if these people were made m vjew rf 
Z abo'e mentioned y problem, and the power supply had some change or they d^^^f^ 
parts in a ball, they proposed previously the ellipse rocking equipment which can hold the phase «mtrast 
angle of a horizontal direction and a perpendicular direction to the optimal value (JP,8 268531 A). 
Although surely the ellipse rocking equipment indicated by the above official report resonates 
horizontally and" vibrates perpendicularly with this and the phase contrast «*>*^***£^ 
vibration, depending on the case, there is a case so that the conditions for self-oscillation may not start 

[OOoTThese° pe'ople'developed the drive control method of the ellipse oscillating parts feeder which can 
carry out resonance vibration of the ball certainly, for example, honzonta ly in view of an 
above-mentioned problem even if a power supply has some change or the load of the parts n a ball 
changes, and can make it vibrate perpendicularly with the optimal phase contrast angle with this 
[0005] The 1st spring which supports a ball horizontally possible [ vibration ] by this 
the drive control method of the ellipse oscillating parts feeder equipped with the 2nd spring wh ch 
supports the aforementioned ball possible [ vibration ] perpendicularly the 1st electromagnet which 
excftes the aforementioned ball horizontally, and the 2nd electromagnet which excites the aforementioned 
ball perpendicularly Phase contrast with a variation rate is detected, vibration of the aforementioned ball 
o the ^ 1st volta ge ^pressed to one coil of the above 1st and the 2nd electromagnet and the direction 
which one [ °t£f ] electromagnet of the aforementioned ball excites - The frequency , of the latvotogB 
impressed to the aforementioned coil so that this phase contrast may become 180 degrees is made to 
fktSuate and it is made to carry out resonance vibration in this direction. It is made for the 2nd voltage 
fmpressl d to Island the coil of another side of the 2nd electromagnet to give the phase contrast 



of a predetermined value witr^lst voltage impressed to the coil of afore^ioned one electromagnet. 
[0006] By resonance point tainffkemg performed by the above composition, though what disturbance is 
in the 1st direction, for example, a horizontal direction, about a ball, it can always be vibrated by the 
resonance state, and it can be made to vibrate perpendicularly with the optimal phase contrast angle to 

[^^XnYappro^iate ] are alike, and making it resonate by horizontal vibration system temporarily 
now according to the drive control method of an above-mentioned ellipse oscillating parts feeder, 
perpendicularly, you shift from the resonance point and it is made to vibrate voltage, i e big current, big 
[when the resonance point of the vibration system of this perpendicular direction is shifted more greatly 
than horizontal resonance frequency (i.e., when performing forced oscillation) 1 although predetermined 
amplitude is obtained in a perpendicular direction - electromagnetism -- you have to pass in a coil this 
electric capacity •• large - - carrying out ■• a case ■• this electromagnetism ■- the size of the winding of a coil 
may be enlarged, the Light of the whole equipment must be enlarged, and the various faults by heating 
may be produced depending on the case 

[Problem(s) to be Solved by the Invention] Let it be a technical problem to offer the drive control method 
of the ellipse oscillating parts feeder which makes smallness the current passed in the electromagnet coil 
concerned obtaining the predetermined amplitude of vibration which this invention is made in view of an 
above-mentioned problem, for example, is carrying out forced oscillation in the perpendicular diction as 
much as possible, and can also abolish the fault by coil heating by making the weight of the whole 
equipment into smallness. 

Es for Solving the Problem] The 1st spring with which the above technical problem supports a ball 
horizontally possible [ vibration ], The 2nd spring which supports the aforementioned ball possible 
[ vibration ] perpendicularly, and the 1st electromagnet which excites the aforementioned ball 
horizontally, The 1st voltage which is equipped with the 2nd electromagnet which excites the 
aforementioned ball perpendicularly, and is impressed to one coil of the above 1st and the 2nd 
electromagnet, Phase contrast with a variation rate is detected, vibration of the aforementioned ball of 
the direction which one [ this ] electromagnet of the aforementioned ball excites --The frequency of the 
1st voltage impressed to the aforementioned coil so that this phase contrast may become 180 degrees is 
made to fluctuate, and it is made to carry out resonance vibration m this direction. The 2nd voltage 
impressed to the above 1st and the coil of another side of the 2nd electromagnet In the drive control 
.method of the ellipse oscillating parts feeder which gave the phase contrast of a predetermined value with 
the 1st voltage impressed to the coil of aforementioned one electromagnet In order that the amplitude of 
the corresponding direction by the 2nd voltage impressed to the coil of aforementioned another side may 
acquire a predetermined value When this 2nd voltage exceeds a predetermined value, the spring constant 
of the 1st spring of the above, or the 2nd spring of the above It is attained by the drive control method of 
the ellipse oscillating parts feeder characterized by making it adjust so that the resonance frequency in 
the aforementioned perpendicular direction and the resonance frequency m the aforementioned 
horizontal direction may approach. , , 

[0010] Or the 1st spring which supports a movable object horizontally possible [ vibration J and the 2nd 
spring which supports the aforementioned good dynamic body possible [vibration ] perpendicularly, The 
force by the 1st voltage which is equipped with the 1st shaker which excites the aforementioned good 
dynamic body horizontally, and the 2nd shaker which excites the aforementioned good dynamic body 
perpendicularly, and is impressed to one side of the above 1st and the 2nd shaker, Phase contrast with a 
variation rate is detected, vibration of the aforementioned good dynamic body of the direction which one 
[ this 1 shaker of the aforementioned shaker excites - The frequency of the 1st voltage impressed to 
aforementioned one shaker so that this phase contrast may become 90 degrees is made to fluctuate, and it 
is made to carry out resonance vibration in this direction, vibration by the force by the 2nd voltage 
impressed to another side of the above 1st and the 2nd shaker - with a variation rate vibration by the 
force by the 1st voltage of the above - vibration of the corresponding direction according I on the drive 
control method of the ellipse oscillating parts feeder which gave the phase contrast of a predetermined 
value between variation rates, and ] to the 2nd voltage of the above, in order that the amplitude of a 
variation rate may acquire a predetermined value When this 2nd voltage exceeds a predetermined value, 
the spring constant of the 1st spring of the above, or the 2nd spring of the above It is solved by the drive 
control method of the ellipse oscillating parts feeder characterized by making it adjust so that 
predetermined may be out of range as for the resonance frequency in the aforementioned perpendicular 
direction, and the resonance frequency in the aforementioned horizontal direction and they may approach. 
[0011] By the above composition, when the resonance frequency of horizontal vibration system and the 



resonance frequency of verti^^ibration system approach, what is nec^Jy is just to pass current 
smaller than before, althougrTOe same amplitude is obtained, and weightizmg of equipment and 
alignment of a coil can be made into the minimum. 

[Embodiments of the Invention] Next, the ellipse oscillating parts feeder by the gestalt of operation of this 
invention is explained. 

[0013] Although drawing 1 shows the whole ellipse oscillating parts feeder, 10 is the ball which made tne 
spiral-like truck 11 form in the inner circle wall section, and is being fixed to the mechanical component 
explained in full detail behind in the pin center,large with the bolt 12. 

[0014] Drawing 2 shows the situation of having removed the ball 10, and the electromagnet for horizontal 
excitation of the couple which is the perspective diagram of an ellipse oscillating mechanical component, 
and counters in the electromagnet for perpendicular exciting force and the direction of a path so that it 
may mention later on the fixed frame 1 is attached. Although the lobe extended in the eight directions ot a 
path is prepared in the periphery marginal part of the top side movable frame 6 in which a ball 10 is 
attached, the both ends of laminated spring 5 are being fixed with the bolt at right angles to this projected 
part 6a in every other one. . - , . ^ 

[0015] Moreover, the flat spring 15a, 15b, 15c, and 15d for perpendicular vibration is being fixed to the 
center section in the arm section of the bottom frame 3 so that it may be clearly shown by drawing 4 , and 
the both ends are being fixed to flat spring installation section la of the fixed frame 1 with the bolt. The 
movable core 31 of the electromagnet for above-mentioned perpendicular exciting force is being fixed to 
the inferior surface of tongue of the bottom movable frame 6 so that it may be clearly shown by drawing 3 , 
this and an opening are set and the electromagnet 32 is being fixed in the center of the fixed frame 1. 
Moreover, although the electromagnet for the level exciting force of a couple is being fixed in the direction 
of a path of this fixed frame 1, it is fixed to the bottom movable frame 6, and this consists of the movable 
core 21 and electromagnet 22 which hang caudad. 

[0016] If voltage is applied with phase contrast so that predetermined may mention later mutually on 
these electromagnets 32 and 22, current wiU flow with this phase contrast to a perpendicular direction 
and a horizontal direction, and thereby, a ball will perform ellipse torsional vibration so that it may be 

well-known. . , . , , 

[0017] Vertical resonance frequency is determined by the flat spring 15a, 15b, 15c, and 15d in which the 
laminated spring 5 extended perpendicularly determined the resonance frequency of the horizontal 
component of a ball 10, and was arranged horizontally. Although voltage is applied to the electromagnet 
22 for horizontal exciting force so that **** coincidence may generally be carried out in ellipse vibration 
at horizontal resonance frequency, it will drive on the frequency which the voltage of this frequency was 
applied to the electromagnet 22 for horizontal excitation with predetermined phase contrast, and shitted 
from the resonance point again. 

[0018] although drawing 5 shows the drive control circuit of the above ellipse oscillating parts leeder, and 
it is shown, and a ball 10 is supported on the ground by the flat spring 5 for horizontal vibration and flat 
spring 15for perpendicular vibration a, or 15d, as mentioned above - having - **** - moreover the 
electromagnet for horizontal of a couple - typical - on the other hand, electromagnetism - a coil 22 - 
being shown - the object for perpendicular -- electromagnetism -- and it is shown I the ellipse oscillating 
parts feeder itself ][**][ type ] [ a coil Although not illustrated in drawing 1 , flat spring 15a for 
perpendicular vibration or any one 15d end section is approached, and the pickup 58 for perpendicular 
direction oscillating measurement is formed. Moreover, the flat spring 5 for horizontal vibration arranged 
perpendicularly is also approached, and the pickup 40 for horizontal oscillating detection is arranged. 
This pickup 40 is an electric line Wl. It minds, and connects with the sensor amplifier 43 for level, and 
this output is connected to the resonance point tracking -control circuit 37 and A/D converter 51. 
[0019] although the detail of the resonance point tracking-control circuit 37 is shown in drawing 6 , the 
output is supplied to the PWM control circuit 54, and the output is further widened by power 
amplification 42 - having - the electromagnetism for level " a coil 22 is supplied With the form of this 
operation constant amplitude control of the horizontal amplitude is carried out, the level instruction 
amplitude circuit 52 which orders it the level amplitude of this request is formed, this output is supplied 
to the PI (Proportional Integral) control circuit (proportional-plus-integral-control circuit) 53, and this 
output is supplied to the above-mentioned PWM control circuit 54. On the other hand, in the phase 
contrast control circuit 56 belonging to the block for a perpendicular-vibration drive, it is an electric line 
W4 It minds and the output of the resonance point tracking-control circuit 37 is supplied. The output of 
the further above-mentioned pickup 58 for perpendicular-vibration detection is supplied to this through 
the sensor amplifier 59 for perpendicular, and the output of this sensor amplifier 59 is connected to the PI 
control circuit 61 which carries out constant amplitude control of the same perpendicular amplitude 



through A/D converter 62. Th^ ? end 1C ular amplitude instruction control^iit 60 is connected to this, 
tTIe t^Trt&L controKt 60 is further supplied to the PWM control circuit 63 Although the 
nhase ^contrast control circuit 56 supplies the voltage which had predetermined phase contrast in the cod 
32 for per^nd'cular Although the output of the phase contrast instruction circuit 57 is supplied to the 
nhase contrast control circuit 56, perpendicular vibration is detected by pickup 58 and this is supplied to 
th Siase con rast detector 56 The voltage of phase contrast which the phase contrast of this mechanical 
XtionZTthevXge supplied from the resonance point tracking- control circuit 37 gives a phase 
Z Z JZZ (for example 60 degrees) predetermined by mechanical vibration as compared with the 
"me base ToZt^Ln circuit 57 is supplied to the PWM control cirout ^ ou^of 
^control circuit 63 is supplied to the coil 32 for perpendicular through power amplification 64. It of a 

system is decided by whether it is separated only from which, and he phase 
congas the J of this voltage changes the resonance frequency of a perpendicular-vibration system in 90 



toOHfl Mtnough drawing^ shows the detail of the resonance point tracking-control circuit 37 in drmg 
f l laTnlTconstte^e variable frequency power supply 40, a phase detector 41, and memory 45. it 
eolith ^ thrfariable frequency power supply 40 through Switch S at AC power supply 8 - having - 
thfs outout the widening machine 42 - minding - the electromagnetism of an electromagnet 21 
- it connects Sthe con 22 Moreover, the output of the pickup 40 in drawin g 5 is an electric line WL It 
r. Lirand connects with the widening machine 43. This widening output is supplied to the phase 
detec or 41. ^S^de^tor 41, the output of the variable frequency power supp ly 40 is elec trjckje 
W3 fSther It minds, and it is supplied and this phase detection output is connected to the variable 

^^S^T^J^^^^'^ f ~ suppl L 40 'd a tb d AC d pow " 

supply 38 wm be in a drive state, this output voltage - the PWM control circuit 54 and the widening 
m^hfne 42 - mmding - the electromagnetism of an electromagnet 21 - a cod 22 is supplied The^by Jhe 
ball 10 of the ellipse oscillating parts feeder of the gestalt of this operation can give the horizontal 

SSSS"S3^ST-^S"l«ri«»t-l vibration - a variation rate is detected, and it is widened with the 
Sninrvessel 43 and is added to the phase detector 41 on the other hand - this - the 

at this time - the voltage currently impressed to the 22 i, supphed 
10023] although drawing 8 is what shows a time change of this applied voltage V this electromagnetism 
delav arises temporarily, and the current I which flows to this changes with coils 22, as shown m 
^7^™ - between an electromagnet 22 and balls 10 - the police box magnetic-attrac^on 
forcl- Gen erating - torsional vibration with a horizontal ball 10, although the variation rate is given this 
vTratior X zero^ross point which changes the cod voltage V to negative from positive when r trs 
E m degrees with the voltage V concerning a coil 22, as a variation rate shows dfflffl^ C setting 
vibration - variation rate Si If it is positive, as shown in drawing 7 Since phase contrast phi is 90 

' deereesln the resonance point omega 0 (angular frequency), it is omega 0. It judges that frequency shou d 
be raised smal^ by the phase detector 41, and the output frequency of the variable frequency power supply 
40 h rSe TThis is widened with the widening vessel 12 through the PWM control circuit 54 is passed by 
the coU 22 of an electromagnet 21, and vibrates a ball 10 with current with more high frequency 
Resonanc ^polt omega 0 Amplitude rises by having approached from last time, the output frequency of 
SfvaS "ZlnZl power supply 40 - further - high - becoming - at last - omega 0 when it exceeds 
and become" h * gh fromthis, it is shown in d^angJi A and D - as - vibration - variation rate S2 The 
rplatinn with the coil voltage V becomes 270 degrees with phase contrast. 

fili p'int omega 0 so that clearly from the frequency of ^^'^^itTis 
of phase contrast. Since it passed, the output frequency of the variable frequency power supply 40 is 

to e 025rab d ove - carrying out - the change in the output frequency of the variable frequency power supply 
40 - carryTng out - "ust - being alike -- it comes to drive this oscillating parts feeder by resonance 

&3nE^£*~«* vibrating system performs resonance vibration as mention^ J I above the 
output of the resonance point tracking-control circuit 37 is an electric line W4. It minds and the phase 
SSTcS^SSut 56 P is supplied, the output of the pickup 58 which de 

is undergone voltage which produces this phase contrast based on instructions of the phase contrast 
Ltrttior 5 7 is generated, and the PWM control circuit 63 is supplied. This supplies the voltage for 
SS^Smt amplitude in response to the output from the perpendicular amplitude instruction circuit 
loTnd the ^Pl control circuit 61 based on this output to the coil 32 for perpendicular, after bemg widened 
by Power ampimcation 4. Therefore, a ball 10 is perpendicularly vibrated with the phase contrast set up 



perpendamlarly in the phase^ast instruction circuit 57. Therefore, • 10 can perform desired 

S By'solra 1 ! truck 11 in the ball 10 of an oscillating parts feeder, it aligns by the part alignment 
means * f tlaTparts may become a predetermined posture. The following process m supphed w.th th» 

L2 Si Ph^ STtraiof OOdegreea temporary. However, from = » 

£™ ST cSgetteT^nce point of the horizontal vibration system of an elhpse 



screwing on and binding Nut ifcht to shank 50a after this ] - or it can e Age to the flat spring from 
which thickness differs TualPof a spring can be simplified more Xrply than before and a 
m^SSSS can be reduced sharply. In addition, it can add whether flat spring is exchanged like 
-- also to the soffit section of the flat spring 5 attached in lobe 3a of the bottom movable frame 3. 
[0035] eLctromagnetism [ in / a perpendicular direction / when according to the gestalt of operation of the 
1st of 'tnls^nlon regulation of flat spring can be made easier than before, resonance tailing of the 
norizontl Section is carried out by moreover carrying out phase approach of a perpendicular direction 
and Xe resonance point which can be set horizontally by this regulation and it is made to resonate ] » let 
thp current nassed in a coil be smallness to fixed amplitude 

00 BeTrvtotion horizontal when it brings close by regulation of the spring constant of flat spring with 
he gestalt of the above operation so that these were made in agreement although vertical resonance 

frequent was brought close to horizontal resonance frequency - since the variation rate is generally set 
u ^ perpendicularly greatly, the oscillating force interferes in a vertical vibration although n^wing 10 is 
what S r 0 w7th7grade of this interference -- a horizontal axis -- the ratio of resonance frequency Nf of the 
r eS onanc7 frequ^y Nf pair perpendicular-vibration system of a horizontal y vibrating system . 
^•JSto»d the rate of oscillating interference of the perpendicu ar ly it depends at . leve 
with a vertical axis is taken a relation which is illustrated among these - it is lambda 1 the 
Taximum atut 10% of rate of interference - it is - 3% of future ■ nuctuating 

1 03 -- about 2% - it becomes, and although it decreases, increase of the rate I J ol interference is 
Lc pted between this 0.97 or 1.03 Although this is obtained b y the 

freauencv is now brought close even to the field near lambda= 1 within the limits of this 0.9/ or l.Od 
'SS the oscillating force of a horizontally vibrating 
amplitude control of the perpendicular amplitude direction becomes difficult. Although the gestalt ot 
reration of the 2nd of this invention aims at avoiding this and the resonance frequency of a 
Perpendkular Oration system can be brought close to horizontal resonance frequency by regulation . of 
SJSS^th the gestalt of the 1st operation, this is set up so that it may approach depending on he 
rnPthnH of outside [ rate / predetermined ] to horizontal resonance frequency. Although interference to the 
^^^^X^ataOy vibrating force is made small by this the horizontal vibration 
S tids actually feed " a variation rate - receiving ■- a vertical vibration -- by observing a variation 
Tat Sn StJ«»?Sd by moreover/the power supply which can change a 

What is necessarv is iust to make it set it as the method of outside 1 1.03 / 0.97 and 1.06 1 ot lamDaa i xnis 

:™7e ^ing sets the resonance frequency of a horizontally 
measuring vertical resonance frequency by carrying out the sweep of the frequency only to 

^U^^^^Sl^ the gestalt of operation of the 3rd of this invention the same drive 
control circuT asTe gestalt of the 1st operation is used, and the circuit horizontal to this for resonance 
frequency regulation is prepared. That is, a comparator 102 is supplied as negative feedback through the 
ohas ^regulation compensator 101 for adjusting the widening machine 100 which has gam deltaK which 
tZ Js ^cZ spring constant for the output of the horizontal ^^^££ t £X PwS 
drawinsLll and the delay according this output to the electromagnet coil 32. The output ol the rwivi 
c^S^cuit 63 is supplld to one more terminal of this comparator 102. In this case, although the 
w^en^mg machL 64 may be a power widening machine and this output is supplied to the coil 32 of the 
ie "eSonSet thereby, horizontal resonance frequency can ^/^^^^^^ 
this method applies the method indicated to the rocking equipment (JP, 8-268532, A) which these people 
SS^dMeSS?, and gam deltaK of the widening machine 100 is taken as adjustable. By regulation of 
Sr g "n P It"an bring close so that it may not go within the limits of predetermined [ of lambda ]. 
Therefore interference by horizontal oscillating displacement can be made small. 

[0038] I As mentioned above, of course based on the technical thought of this invention various 
Emation is pSle for this invention, although the gestalt of operation of this invention was 

[0 X 0 P 39lFo d ; Z^M^to*^™** explained the flat spring 5 arranged perpendicularly, the 
same is said of the flat spring 15a, 15b, 15c, and 15d for horizontal. . 
OMOl In addftmn aUhoughAese people used the objeet of structure developed recently as a mechamcal 
component of an osculating parts feeder with the form of the above operation this uwention can be 

Sued ^a^^dlnZran^y ^ropiat'the^mbe/of sheets of fl atspr,n g , or 



the thickness of flat spring wi^^> 

rEffect of the Invention] According to the drive control method of the ellipse oscillating parts feeder of this 
Invention a deTred eUipse vibration can be made to perform by making into the nununum the current 
which was described above and which is passed in a coil like. 
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DESCRIPTION OF DRAWINGS 



^cZlgram of the eUipse osciltatmg parts feeder by the gestalt of operation 
J^Sti, the perspective diagram io which removing this ball and showing a mechanical 
ES It is the fractnre perspective diagram which cut and tacked the part. 



fDrawing_4l It is this bottom plan view. 

^^^^^^^^^^^^^ 

circuit. , . .. „ 

[DrawingJZl It is a chart for explaining this operation. 

constant of perpendicular flat spring. 



j^^UisTeXrwn^^ 
[Drawing 111 It is 
this invention. 



[Description of Notations] 
5 Flat Spring 
10 Ball 

15a Flat spring 
15d Flat spring 
22 Coil 

32 Coil r, , n- '"f 

37 Resonance Point Tracking- Control Circuit 

56 Phase Contrast Control Circuit 
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